Background The effectiveness of an esophagomyotomy for dysphagia in elderly patients with achalasia has been questioned. This study was designed to provide an answer. Methods A total of 162 consecutive patients with achalasia who had a laparoscopic myotomy and Dor fundoplication and who were available for follow-up interview were divided by age: \60 years (range, 14-59; 118 patients), and C60 years (range, 60-93; 44 patients). Primary outcome measures were severity of dysphagia, regurgitation, heartburn, and chest pain before and after the operation as assessed on a four-point Likert scale, and the need for postoperative dilatation or revisional surgery. Results Follow-up averaged 64 months. Older patients had less dysphagia (mean score 3.6 vs. 3.9; P \ 0.01) and less chest pain (1.0 vs. 1.8; P \ 0.01). Regurgitation (3.0 vs. 3.2; P = not significant (NS)) and heartburn (1.6 vs. 2.0, P = NS) were similar. Older patients were no different in degree of esophageal dilation, manometric findings, number of previous pneumatic dilatations, or previous botulinum toxin therapy. None of the older patients had previously had an esophagomyotomy, whereas 14% of younger patients had (P \ 0.01).
therapy in this group [18] [19] [20] [21] , whereas others prefer botulinum toxin [22] . Although our practice has been to offer esophagomyotomy as first-line therapy in fit patients regardless of age, there are scant data on the outcomes in this group. In this study we evaluated the safety and efficacy of laparoscopic esophagomyotomy in elderly patients.
Materials and methods
We retrospectively reviewed the records of 270 consecutive patients who had a laparoscopic esophagomyotomy and Dor fundoplication for achalasia at the University of California, San Francisco from [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . In all patients, diagnosis was confirmed by esophageal manometry. An upper gastrointestinal series was performed to evaluate esophageal shape and diameter, and endoscopy was used to rule out malignant or peptic stricture of the gastroesophageal junction.
The following information was obtained for each patient: age, duration of symptoms, amount of weight loss, distal esophageal pressure during wet-swallows, LES resting pressure, LES relaxed pressure, esophageal diameter, and history of previous treatments for achalasia. The severity of preoperative and postoperative dysphagia, regurgitation, chest pain, and heartburn were retrospectively scored by the patients as follows: excellent (0 = no dysphagia, or 1 = only once or twice per month); good (2 = occasional dysphagia, once per week); fair (3 = frequent dysphagia, several times per week, often requiring dietary adjustments); poor (4 = severe daily dysphagia, often preventing ingestion of solid food).
Each patient had a laparoscopic esophagomyotomy and Dor fundoplication, which was performed as described previously [23] . Operative reports were reviewed, and the length of the myotomy, length of gastric extension, and type of fundoplication were recorded. Intraoperative and postoperative complications were recorded, including the need for postoperative dilatation or revisional surgery at any time within the follow-up period.
Patients were interviewed by telephone or mail questionnaire. Of the 270 patients who had an esophagomyotomy, follow-up was complete for 173 (64%). Eleven died from a cause unrelated to the operation, and 162 were interviewed. The severity of dysphagia, regurgitation, heartburn, and chest pain was reassessed on a four-point Likert scale. We inquired whether they had received additional treatment, such as endoscopic dilatation or another operation. Only patients who were available for follow-up were included.
The primary outcome measures were the severity of symptoms after the operation and the need for postoperative dilatation or revisional surgery. Categorical variables were compared between groups with Fisher's exact test. Ordinal variables were compared with the Mann-Whitney test. Statistical significance was defined as P \ 0.05.
Results
Of the 162 patients, 118 were younger than aged 60 years and 44 were aged 60 years or older. No differences were found for gender, race, clinical history, duration of symptoms, manometry findings, or esophageal diameter between groups (Table 1) . Fourteen percent of patients younger than 60 years, but no patient 60 years or older had previously undergone an esophagomyotomy elsewhere (P \ 0.01). Although all patients had dysphagia before the operation, the older group had less severe dysphagia and less chest pain (Table 1) . Symptom scores for heartburn and regurgitation were similar between groups.
The myotomy extended at least 6 cm proximally from the gastroesophageal junction ( Table 2 ). The extent of the myotomy onto the stomach changed during the study period. It was 1.0 cm early and increased to 1.5 cm in 2001. Almost all (97%) patients had a 180-degree Dor fundoplication to prevent postoperative gastroesophageal reflux. No deaths occurred within 30 days of the operation. Complications did not differ between the groups (Table 2) , but half of them occurred in the first 50 cases.
Long-term outcomes are shown in Table 3 . Mean follow-up for the entire cohort was 64 months and did not differ between groups. After the myotomy, older patients had less severe dysphagia, less heartburn, and less chest pain than did the younger patients. Regurgitation scores were similar. Overall, 32 patients required one or more postoperative dilatations, and 4 required another operation for recurrent or persistent dysphagia. Satisfaction scores for both groups were excellent, and [90% of patients in both groups reported they would undergo the procedure again.
With reoperative patients excluded from the analysis, all of whom were younger than aged 60 years, again older patients had better relief of dysphagia (mean score 1.0 vs. 1.6; P \ 0.01), heartburn (0.8 vs. 1.1; P = 0.02), and chest pain (0.2 vs. 0.7; P \ 0.01) than younger patients. Postoperative regurgitation was the same (0.7 vs. 0.7; P = NS). The number of patients who required postoperative dilatations (17 vs. 10 patients; P = 0.5) or reoperation (2 vs. 1; P = 0.5) also was similar.
Discussion
Achalasia is too uncommon to be studied by randomized comparisons of treatments. The literature on the subject is confined to retrospective series or small trials with limited
statistical power. As a result, there are scant data on surgical outcomes in elderly patients with achalasia. In this study, we report our large series of esophagomyotomies performed during a 15-year period with a mean follow-up of more than 5 years. We found that older patients were similar to younger patients in disease severity at presentation, but they had better results after surgical esophagomyotomy. Our findings differ from previous studies, which found that outcomes were the same or worse in older patients. No difference in outcome was found for 15 patients older than aged 70 years in a series of 31 patients [24] , but patients with ''severe'' achalasia were excluded and the trial was underpowered. Likewise, no difference in outcome was found in 70 patients older than aged 60 years in a series of 407 patients [25] . In contrast, old age was the only univariate predictor of poor outcome in a series of 101 patients [26] .
Some have suggested that older patients may seek treatment later and present with severe disease that is more difficult to palliate surgically. Our results do not support this. Older patients presented with a similar duration of symptoms, similar degree of esophageal dilation, and similar manometry findings when compared with younger patients. The only differences we found were that older patients reported less severe dysphagia and less chest pain, a finding observed by others [19, 27] . Furthermore, when older patients sought treatment, their dysphagia was reliably and safely treated with surgical esophagomyotomy. Satisfaction was excellent in both old and young patients, with [90% reporting they would undergo the same procedure again. Complication rates were not higher in older Preoperative symptom scores Dysphagia (mean ± SD) 3.8 ± 0.5 3.9 ± 0.4 3.6 ± 0.7 \0.01
Heartburn (mean ± SD) 1.9 ± 1.7 2.0 ± 1.6 1.6 ± 1.8 0.16
Chest pain (mean ± SD) 1.6 ± 1.7 1.8 ± 1.7 1.0 ± 1.5 \0.01 * Categorical variables were compared between groups with Fisher's exact test. Ordinal variables were compared with the Mann-Whitney test patients, and postoperative dysphagia, heartburn, and chest pain improved to a greater degree than in younger patients. Even with more advanced age, the results were excellent. None of our six patients who were older than aged 75 years at the time of myotomy required postoperative dilatation or reoperation, there were no complications, and all six said that they would undergo the operation again. A potential confounder is the inclusion of 17 reoperative patients in the analysis, all of whom were in the younger age group. These patients may have different outcomes compared with patients without a previous myotomy. To ensure this was not a confounder, we removed the 17 reoperative patients and repeated the analysis; the results did not change.
The limitations of this study are its retrospective approach, our inability to completely follow-up all patients, and the lack of controls. Selection bias also may be a factor, because only patients fit for surgery were included. We do not know whether some older patients may have been considered unfit for surgery, never referred to our center, or treated nonoperatively. Finally, complications after esophagomyotomy are a rare event, so it is possible that our cohort of 44 patients older than aged 60 years would not be large enough to identify a subtle difference. Nevertheless, we have found minimally invasive esophagomyotomy to be well tolerated in most elderly patients. Two patients who were older than aged 90 years had excellent relief of dysphagia, now eat normally, and recovered without complications. We conclude that old age is not a contraindication for esophagomyotomy and Dor fundoplication in patients with achalasia.
